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Abstract: 

An improved pitch search method and device for digitally encoding a wideband 
signal, in particular but not exclusively a speech signal, in view of transmitting, or storing, 
and synthesizing this wideband sound signal. The new method and device which achieve 
efficient modeling of the harmonic structure of the speech spectrum uses several forms of low 
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pass filters applied to a pitch codevector, the one yielding higher prediction gain (i.e. the 
lowest pitch prediction error) is selected and the associated pitch codebook parameters are 
forwarded. 
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& s*F§oii;Hi's*ia .7iiiet oigsFpi oh kmaih-ciis zmn\o *mm 2§(io6)oiiai 4' 

LPKS-71 (m( long Terra Predict lon))# m;:#7l #i ^a.(x)7KS7E| .SitSQ. 0r=/IJfc»5!2S3F 
is tfS §a l»(z)/A ( 2 )2J 3-S3 §g(s,)i #71 3F§a 82 s fc .(n)0flA| fflls 3^3 Tfltfa 

d. #7i s-s3 §S{s ff )g- s-s^ is 3#3kio8)oiiai a^ao-. §a ^shsss, #3i 8£ aia 

017IAI xfe N-*HJ 51 «t6p|jl,. A-IMEEIISOflAI 7rSS §# ^Ei, 3EII1 s„s 5 : ^?| # 

EHiiHI2Jt.f #31 5^ §eK«(z)/ A (z)24 #^2J iE^W(z)/A (z)2| g^gq §B0IEh #71' S-S^ B 

A 



& s#7i(io9)= #71 lp f •gfXftr si 3i+3i(io4)e^Ei gf?Ksaa sasra lp sei ^ 

(z-)6il l^aviiEi W(z)-/ A, (z jo ; - - • ~ ^ " 



(m S&*& iEi w(z)/A ( 2 )oj ^-6'^ 86Kso)# s^Pi.^i*>di(oiai*f #7i a 

■ sbkhi; 7i2Jt.fE» naei smiiBoii Tasas #pi 7hga 
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/A 



#71' 1!-^= E1XK9IS :E|*l. aE«8) tfsfiti&kfo; f H=^=.Ei*l <SH Sf 007)0)1 

(Ta)f Oli^ !S#3SjSS 4 §5) El*l tiftS! DgiUfS SiTfcW* 71X1 £ EJ*J gEIIHI SlolAI U 
BUfOtSa:- 



0171 Ai bfe W«..'0|' WDIal. Tfe Iia :Xie!0|Q. dlEl^f S^WIAH, #71 W\ 1!S u(ri)01l EH£f^#7l ei*i 
7|0jb:bu(n-T)(H| StfHAI ?01X|D1, 017IA1 Btp?lf 'Of I pi^OlHCf;' 

;6j' .31*1: .sb.^^: '3E*f : :0|^qiS£(n);^ 2! eji kdji A|2J 3E«S EjQIOi 

oiEitr ass h*s ei*i xi°?(t)oi #71 Aissaia aoi(N)aa sto antfi , ?mo qb ism. 



wm Mimtim * ifl*i xmm mm $mm i^mm®. sE*m #71 gEi^2(i/(i7t>z »sa^gBF 

N SiCI .^g.EIXj Xl2(T)0fl &01W, «!Ei vt(ri)^ #71 ^7> aSEI7WXI(0l£ #71 §E1 §S 

ti-^bi biu) #71 W\ alis^fei ^Mtfe, schi °w smoi s 

S& -2!Sag(HIAI, m*l *H#a71 £'#§(wi6ed) M^dSSI SI7I32S 7H^SI~DI Al# 

SCK D^(pblyphase) S-2J- HEilM 01 §5(01 #71 WA 0171 ID JSiBe 35 ITSaa. 

OlEltJi 2°(Hl 21CHA), 4^l «i£f v t (ri)S g^30|X| XI 3 (011 M' gOl 50:25)°! "IB* XI 

S(jf#' 71X1= #71 017171 M2j|i 31011 SBS^P;. 

4*71 El*l giijg !=£' «)E1(x)2f ^?«^£in HEiS ElTl 0171 ZJ2j S3 WSEIIl £*KE)M 3 

4#sn= a^jsj oi«b).a! mxi ;xis5(T)°j sHe-sstip. z#<$m meai aoi sear* 

E? it x-bVrl! ' 

017IAI yr^ El SI XISifjMAI -SE+a\ni*l 3iE8!j «!E10|D1: 

' «• ■ , n=0, ,;N-1. 

#71 2*KE)= Elgll ITS 24» 2=101.5*51= a£3t1T 4 2JE1: 

iOI 7iAI\:- 1= El 0l&(i rensposejg UEKi! O. 

g SS°J Oiat-f Ufg-SlfLt ^AIOIIOflAI,.. 1/3 A1««SM iriXI «II4 1 :E7(- AjgEIH., #7| IIW(E|X| 

. aH^) S^e 3.^010173*21 32tJ;0IEK . 

M 1 MBQlkjOiAl, ?H-S= IIS XI3(T a ")0| 71S3 Wk ■ H Ss. Cn)0il CH'tt 7H-*£ 3^ 

-•• -5ffiioiiM :, sxi@-HHsi: -^T; :i oH : i;oms{«!iseflg! 27H)s- tiaisi •^Al^c^ 
m 2^-EiidraoflAi, 

4= EIXI..XI3! 

•M-g&m&t 

#71 m z^omwM spj §4= Ei*rxie3.or:2§Ela. #71 s^si' n 3^orAi(as(io?»= #7i 

gs) El *l :?;i3 5^01 W :3E*^f ; wt:lon)^ SAI«ii:K 

#71 EIXI 011^717^ 17(i-bz'.'j §EH2J /iyS UEH.H01XJS. Eli| XI 3 M TOHI CH& SS 71S0I >N0I 
H, #7rvE1Sj SEiSj. £'ffi!'Mg£- : #7| SSI Stfl* -S^ #0j|A1 .e^aM CHarmonic) .fiOIOJ, 0IDJ 

24^8; 





loui-gst! 2012, nseisB ;:tiB)2j: ieiioi my m-wm- ^m^ 

If 0J11 7t#£:7|;7ag #2KI!ElH0r <SBJ£l&. . 



;£7.f. Mi . ai?°r •» :3^t qra#^i^^^-i^i*«ii 3Wif • ezr laiM ai : ;. emas. : s- 

71 34!) 715(C)* £l:£il6f£ HE1 £71 BS10I £te|SD.: 




•q*|2/,£7l Ofl iT£f?l 3 *il?P>= 7H5!-I-2H!E11 2*-*mQ . 
E 3£ £71 i2.@ S22) £AI0l3 1^ EfOIOiilSg (HIAI&- 20IQ. 




;^7I %ai(301)WIA1 £ Ai.EiB £71 2«2J .«5$S%Ety 21(302)S£|S! iI|*|.:SHS! : «!Et(Vf)l 




Srvx'21. K- ISi a®3d5 5,! £^ii K ^OltK ^E^SS lEIll OIBSIOI 7H1 ^3:9 £301 , 01 
■MM & .MO mm &ftB^'£ UEMOtnBI, 017IAI J=1,2,, ,KOIQ £71 £0I# 

*!EI1 V, ' : 'S 7Hg32! 211(304" ')Ofl A), £71*! Ell (y ' ,, \)1 *!^5>7| ,*f*JA|, 0J7|A| j-1,2, ,K0| 
3, £P| #3 SB(h)2f feSISEIOI, 0I7IAI j=1,2, ,KO]Gh «!E1 (y )Ofl Zm S3 HI XI Wi 

* s*M Batrcn mm, v®?' x m e^itfo?™ 01 qiesioi o\mm stmnn. £7i 

:.gV(by" ' g 71 (308' " )g. 01 g^oi £71 §!S ^Ef(x)i)Uf iS£>a. ^ej7|(309)^ S3 WSS 
11*1 011^ ^^l.ij^=sfe'£7| ?fl|4^EH lEips'")! iSefeltfL £71 

e" ; '-llx-b <,: V'' II * , j=l,2, . , >K0|E>, 

y 0> 2| ZJ- &bil [fltf £71 'S3, flila £*Ke°')1.3&Sh7| 9I5BAI, £71 St(y'"m oOSSfc 

g=7| (307'" )1 OlSSra Oj^ (b)!F :goflxi 2, £71 &(b'"y'" }# SHg€fe 1^71(308°' jl 'OlSS.fOI 
£71 MS SjE^(x)(HIA1 ISSeK ^;Ql4(l)' :> \)€- ! S. ,e i^'i3)mM SEN* «EH lE-lffl- STflsfe 01^ 
3£7|(3b6* : '')ailAi :-QS3& ^ SWI^Il O'lglfO-: 

b =xy VII y II 

flq-7r(309jCHlA|; £71 EEHHIE11(b, . T} 2E|2 j)S S3 391 IS Om. S*KeJl ft 4*- 9f= Vt 




£7| ill SI LtP(£7)0l|fe) .aEHHIEilfbvVT 3312 j,)0| 1SEIS, £71 B*I=.E 13 3^ 
Sl(TlO) 4S0il 2J#A1 gsj «£S? .0)71011 « 2^5K= 20I.D- .3*1, £71 Sffi *{E1(x)= £71 
LTP.^IOli; UHc ^S^AjSQ: " 

x'=x-byi 

0171 Al bb 21*1 b|^t)j2, y,=. 1E1S 3i:M5SI0i M<§& BW. jftl, £7i jg^ g& 

(h)2f ^«S5j2 £71 79^ #2hlE1S ifelS! AIS(f)pilAI°l ItTI 0|7|)0IIIK 

54^-9 
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& OFEI- §0)1911 : ^2!l!?ijg 5^,^62> ,3EIj2^ 5>?01,392(0r£s DOB SSS! 

dtfif ITOI GH£*1,2ES|2| -^EfOI 2J5BAI,SM(110)0II>M tfAlBD. 

SE^EICc )2h IT. OffMOl 2i(liO)0liA) £^SIS, £71 a^^(k)2K ; 0l^(g)S- 2J 



•Dfl2E| . SfO1 1 1 )( 5. T)0BAI, #7| 7FSS thS W(z)?4 (z)2| ^ASrftro 71 
mn S7J 017I d± u=gQ.*bvTp «E1S*tfe'3lOI 2J5HAI adSQ OlEltMiEIS *, 



,s7i\ Ms Etm 
m\ mmm 

eg. 7iej£in □§ AtMailflBAi <&&i s&cimimaI sSe .^ist^s Aii 

- C,'- .- .-.„•:.:...:.. .... .,. . . , ■-. ..... 

E 2°J g« QiaH E|HK)l*(2O0)e E|Xli £J?l(222)(gE|gS(AI(217)£2| EJ» ±Mg)lh S§! S«S 
gS(223)p^7l (22l ) SN ) ^AIEI^ C^ &lf f (HIAItO., 

&«EIB«IAK21.7)c- #71 isSivai KIEI-01IBMM □Aii, , d^>«(ltiS^E1 4=£d£! 012 §M£^E1 £ 
yfcK ^dS W^OIS^IS^S^Ei; #71 nRHHIEIf ^: ■■■ 

- e7i «i*EhEHHiEig(STP) A (2K=aa&-«a)a; 

§71 6»*(LTR) EFEHHIE1S(T, b, 3E1;2 J)# AIMiEflSOfl [HS»A))2h,3E|ii 



£133 SES{(218)S §^71(224)1 e«H EISES DIM; fii(9)S £3tSJ£! *JS (o » . 4S«?k 

5,699,4822; l.:£m976£; ■□EIH »l . 5, 70.1,3925 (HI flSgj bl£F -»S =*3aj, 2£S!(218)£ #7|.*1 

gsj2!: s2^Ei(^:m LfERK=Qi Aisap. 

gapi (224)2J -gqOflAI ^71 8SS ±31119= 3E«IHC0fcH* SSSSIS! SE1(205)g S*B JHEIS 

EK 

^71 ^^(periodicity ertwncrant): 

&71 §S}7I(224)2| i"0ilAi- .£31 £9itilEl£ 3E«!H= K|x| 7H27I 

(enhancer) (205)1 **l xlEISEh 

- T. y - j 




(205)(F(2))M WSH S7| ;«bfejlSi'8!(DSS) SpaiSS^P «d«!SJ aE«)P(Q )M ^EIDSfe 




at!EH. ia:(205)()il q^ Xfloftlp lEf 205)= 

; 24^10 
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m mn mk &mm aw 2t£«& aims aeon hi.*bai 's«s s± mmmMM sis a 

dap),; ' ; 

.f*™ u :j — M"=ivoiV5\fur -i5xfci j= '/i-ji niTrTics rrVTii iPi vn 

mm 

5*71 (226)f -Bill □ &EIM^AU217)2^E12] 0IB(b)3F BSI.SE>. 

Ofl 2JSHAI § >fii (2tW)0flA| BfiSlM,, WW <fe -Wasi'SHr % HOWS QiGICKte g 
d fe^'tt 4' AIWIWI A1 0 . 25M g§ SE>) , 

^71 ai(a)& giaspisrwAi s srs.si >Hrera'© ^AimioiAi af#ei= os.iftaoi om 

SSI, f S Dg2h;«= ^f^lBSJKM £7) SS§ fii ;aS7!(2Q4)0ilA1 SdSJJI 
?».-='- (B - E.) / :(E, ♦ E) 

pPIAI Eb : 33|ilS H*l -aS*!E1 (bvf)SI Oflt-i ES ijflS|! iS*(H (gq..) 2| MU 
WQltK DAI sifrAi 

Ev - b'vi'vf 




.--'«. « 0 



..V 1. 

EC = 9ftV = " ° 

rvsi aoi-ww lAfoion siEfe- ^sithEKis ! S,s# dsmofl fflgSKQ -IS £ $V bIS 

3 01; ^yfe^l^AIOlKHlAI,,^! S4(a)^ . 

' a <0125M+rv) , 

^'g' fii ^'71(204)01) 2J-&HA) 5! ££13. K^lAI d2§£ OSJ #0)1 *IS5>3l 

tMi£'- 0 . 25011 SBSSfEf, 

iSais MWh. f(2)°j 2-§oi, fiMote o -2ai oi§s>oi w?\ ^.m Mm awaits 
3timi4 sjek oi § wa) ; «?i ai(o )s $g ioii mew s&eih:: ' 

%E 20)1 A), fe^'l fiiCo})^ □S2K^pl SifSIEk: 
o = q.25(1+r..) 

3S^HSm MSB. &m*ei&-&% §.E1(205)(F(z.))g. .:f *|A) . ^| ^5033 ^ 2E«IEi(ga;)# 

2441 
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(20B)£|i &71 
(207)= £ 1°l 

0(2) = 2 ; ') 




!Etej/M;<W 



0171 Af m= OOfl-AI l(2«S|^ H =0 7)AHDI(HI *WtSf -3» 7KHfc SiOlO- 

ffliH(s ; )= 50Hz oisi-°i iswi.:&M 5in^#: jai tis^ii a;M nmmy\. 9\tu\ #71 a^mm s.a 

; t208B Mj£ #EH(Wl #f*>7| SISM #71 S2*A7I I!E1 (D(z) ) (2&(207))1: AIU m&U. 

IKSH^i.i 2l(209)s £. I sTdS-iSiiH S#(ipi)'2j 3 :^SIg: T^*);Ef : ,S HhS^^MQI! 
MM) IfEK £5 US) = • S" S.^HHI?il SAIS 7|gfe OlgSKH 12.8kHz UlB^tJIf OM/SEMOdHz 3*9 

bits isifa. #71 aa ties tte uauidisa »ss sraei sad* 

#71 2P SIS fijg 2^2= #71 °'5Q(100)Gi|Ai #7| QSaSS *I3(£ 121. •2S i lP.WS f °ti 
; ^7i =Sl:fe'aSSi2iWAI 216), 3EI2 7^71(221 )<HIAI £gaD|, S#S Si 4Sg7l(204)(£E2)3^ 

XBs^seMAi, #71 ii^m lh^ms #710171 smM *w« mm 9*1 wmzm. #71. **m. 

I #71 gg*hLP,,^# 1E1 S^gSIS 2101: dHf5!§|Cf. 

e:iSM.;[i}ir #71 -n^iii- as ohob ess ;5po. 

-#7| SSl(random) 5fi 271 (213)= & aW»01l?fl SAIS 7|gM# OlfSIOI < #7r ^©4= Die? 

2°f M(N )0|Q. N£ #71 EfS^Sl! g^(HIA|2| S0|0|Q. B ti^^tl #AIMI(HIAI, 

5ros0il ti%S>}t N=640I2 N'=800|Q, 

tfij-AH -*ai= oisi si sfi(2i4)0BAi %mmn *nn&tt. om ims cm ^m sm^ 
7i-d#(ir ; )M|M^^ 

- 1 •S.h' 1 ^: 



01= #71 OS iSMS d«( § )# ©SSF7i9|5« AfgE) 



»(n) = . 1 " ;* , n=0,,:,N'-1 




^ai (wonvd v .#71 u)^»2ji ;»§S: ^Mi; ii s? : #7r(2i2m :m : :&?\.m8W . dspi 

gg§ *go>S 30)1 (OMS OHUAIM SeiCI-. 01 M%[ ^§a(zero crossing 

s nn°\E.m mtm^7\ s§ oiiuAi7f □ loi^ci.. #71 n a^* #71 mt^m «« 

7)1 4%M =S (21 2 )0il A| , 9dEp - 01= 

24-12 
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g& ABjEgsj 3° M.iM &a.ooi-ii.- stj- sgg i!s§?J 2£ itii'tii. o\h f&sm sMwwM 

§2) 2TOIDL DPI At □ 3S MLIWt H^IHtHIAI UEht!0. 

lhIIsj sum i?i mmm si(s.)i £§sf#i &tii£j- ^sioi ajsi ^ stEfe i bis 
oii-ai. z?m assse #7i fls'a'-^aai'WMl^i^f soisq., 

SSI: 

•a - I - 1M. "6l2 #a-^ivO: 

MU?\ W\ 5SS^ SthSJ-gSOfl CHSHAI. a£ 0:20Ij2 Stl ^S&Ofl tHo|Aj afe i .pOT ac>. 

a =10 

m ^««At#?! i^stH 

drt eS(2i4)oiiAi 'aa3'-£7i,.±H'sia si £-MoW)7i- £H&£L n^°iti 

% = aw 

w\ mm.7i.fm .^imii fii(g. )b i(Hi :7fgjar, qi= oiiua ai^ uEKi73 sfeth 

111 2OTI I2J £71 a4li : Ii(g.^ gSS S§5| 01IUX1CHIAI 12dB2) 

gTisch tussle.* ^aMwai. -bi^'i#7rds-aita seui/A (z/o.8))<hi Atssi= lp tt-g 
§s lrisei Tii'^ia £%pi tJEH?i(2i5)<HiAi s#aa. 

£ia¥> &71 lEiEiu.^iia g§ £Ai(* r )& #71 .tiRi-*tf iEi(2i6);# tiisstot ^fsife af?s) 

£ =?EK~ S32S CH^-g3!- HEiac*. H^tt ^A|0fl(HI A1, #71. fH^r#2f 1^(216)= S3 

>:S^'«'SWaj ss .^ai§ sithLO. #71 s yzvi^mw utmpam- -#7rp^c223) 
7FAf7i:($i;) ; ft ;#5)l 7^0* 

msi be*! n^HHiEii^ 45g*>7i.*ia- Ulil :¥*!, ciukii^=, 

24-13 
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W itKHI 21CHA1, #71 SjtHE CJSSS & *}y£ #?l Elxl 3E«!:EIM Elxl 014 9# CfHK)l± 

i*hm »owf, #7.1 tsiitsJt'ia -sews* guy s-ssj eixi 011^ s^s^ cihwi- 

±011 &S*PI SOU #31 El x| SHSIEil lEigSfe SEW ^ D^2J £!£ SSif SS 

Sfe/2!»«S^ Sfe ffixl ^i! LlbhOI^. ' ' 



Era <; :0i5iAi fe^ipEig #qit^Ete 7ixi£ 2* ia°s §f= ei » « *r- mm* ■ 
m Wf siQiAi, # Ejxi(^ s» 3&qtii hoi'^fe - 

a) 12f*|°S feS|g(convolved)i! Elxl 3E«!E12| 3#g- ?|3«„ #7J JD x l 3E^E1#?i£S 
(weighted)!^ 1E1 SB ££2F.fe:2l3 ©Rl?lt> fc El B (-convolution) £%12>, 

b) #?i .feEisa Eixi se^em eixi ; a^ ; 4i *!Eioji -ss^fe eixi. oi^i adf^iu i.-na "opf 

6) m&m&ffl1^J&&&k El XI , HEqE1S-\4rS.S|7m*L #71 fcEISS Elxl SE^EIS; #?l 

ttixi omsi-- s*pi*iti; svia, nan 

E>Ei«^(ccn^ 

m^m e ' - 

M 5»KH| giOIAI, #71 Elxl 0|S| Sd*7IS Qg2J <i|S 0|gS|O| #71 Elxl Ol^: (b"')S S4RPI*ltt 

b'" = x'y "/.II y"' ir , Eh j =0,1,2 % KS ^S «W tiSfetil, 

Oj7|AI. x= #71 Elxl a*! BiiEiO|2, y'"^ #71 tHSSS E|x| aSfliagj. USSS 
Elxl ^4! .DHK)I±. 




21 #71 eixi .mi* sL^mi ' : 'M^tss^mt&t^'^m^siis.^^ mtsM Sfe raw □ 

b) #7| Elxl SEffllEife E|x| a = S| °]a<^£ ^iau, asm 

#71 Elxl 2£a| E15H1HE11S ™E1 ^!B>A,, iii|' SE^Siej^ 5U Elil ^WM iEtjSfe 
2S Elxl g.^l PtilOl^ ^ 

SI itWI SJOIAI, .#71 iEIc #71 Elxl 3E«!| a*?. IliUKDIiSI § El Oil S^Efe §E10I2, #71 

k2h iEife #7i ? irixi 3e«ih°i Ai^aa 2* a#si^a xisa= -as mgss s>^ eixi m*i 
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6) 271 iplifij SSf S SIOjE oH-HMAI. SlflEfi §31 3IS| 3it:Q 

MmSa -Hsspfsoi 271 mfa as«?6i : # gEins>.£ E^ahrdsm 

:cj;.27l : :#)^S^ 

.fflxi ^Ciffiemi Eisgi s9g ^ei§^i*isfi aiv. 27i; mws. % a^rs sww At s&s .271 m*i 011 
^ awiS Biiasfe e-?iimstisfe ait *sr£#«is m*i e* m. 



;U .. .."-/...:. 

73 10*KHI .aCHAI^^I SjGHS. 5. ,33S S SHLWflAI- 271 .H«,MS«!E1S 51*1 Oil:* 2»,Si+-Clbh 

oi^:Siss*7i soil 27i tm 3>zmm seidsct s= am 192s sfe m*i s« 

0171 ai 2M~m*fea^Eiisg 

— ^Eia.;;.p i[S;0J m Q-4-2J 




c) §2fs 

m« or 



WW " "••"'■'*• ■•---'■•<-—-•• 

SI 10iUil aOiAl, 21 dH El*t Oil*. 2*1S SiJtfe g,^^- 

a) gara^&Eiss.w £Bff •«« a-sne»;7ws.:»« sei s^ h 

b) 271 feEISS E|xi.;SE«IEi2t" 2*5 ^a ^BOfl gBSfe 11*1 Ol^g Stftte E^2h, 

aasiss ::s^Eia, ; teaaa- n:i*i 3e*ei§ u&fsv\m, .&?\ seiss iri*i ■■assmm. 2?i 

' ~2K "lEIH ' . ' 

Em ^s. mm Mass ii*i s 
g* . 

15 

so Umn sioiAL 271 m*i 01* s&fe cigsi 4* "bissioi 271 m*i am/(t( x 5m : &m\M &n 
b'" = xy ''/iiy'" 11 * . s, j ■=o;i,2 K, ds* ssiej ^oii sigsin, 

0»7|A|. xfe 271 51*1 *£ SIE10II1, y"% 271 t*2SS ill*! 51E«|EI2j 31 49-22 Sfe 
p Bf 

*fl . 105.KHI SiCHAd.; 271 MR Oil* 2*1M: 2£!Sfe Et?fl= 2f..i!2- 3S0UA1 SIS 11*1 Oil* 2*f2| Ofl 
Ijl^UtH&l^^^.i^tii^ . 0I7IA1 £71 El*l. Oil* £*H SilSIS B31l= 271 I|X| OH* £*1 
2) i|AI:.S<yt! 01IUAIM 7FAI&: £Js- 3S«. Si 9dS ID*I; Oil* £*1S 71AI£ 4!i 3SSAJ 'tj-ai 
sSfelMSIOI gOItt 271 ni*l Oil* 2*1S2) OflLiXlMM bl-2l.»te cpifl 3*i$m 2i 

iS°£ Spf#l*l g*| • ■ ~*~ 

a i 4t^r .aoi Ai /: 

a) ' 271 a^ .pS 3S12|' f#7| Z| S B S^?!^ S E1 Sl^aS 4{BS>2. 

b) 27i m*j ksliEis eli*i sEai ;g!ai^s ^sffi, aan 

c) 271 u|*| 2Eaj ttfEHHIEiMg §E1 e!@|^ a*| aEaf 2!.^ 3! ffl*t fiW* SSSfe 3HI 43 

ill *).,¥*! gs. 

ai loaofl sioiAi, 27i.ui*i aE%0i iferastfe §Ns27i.n*i a* □ukdi*;$i mz? g 
aoii.^tffiia. 271, iEm 27i m*i aE«!Ei°i Ais-a§a as 82si£Qi Af#Ete as * . 

g2;g)Sfe.:Et^ 
jSW/19 
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stH2i aei <ysi, aasspi^tBAi k mw as* mn nw\±M ?m= asaoii&ow, £71 




i )• f|X|. \ HEffl! EHF 32*32*1 hiibvat i ve) ^k- ^5 «SE1# ,gg*K7| WBAI .£71 8!:^2JSS 
7fg£! 4JSSU- £71 (HI* tJ£ SB TO^MM SgSfe £71 3*5 QUHSI.^Stv 3EJH 

s 'i*jcae** : nmonassi ..-a&i: ^mantiei: ma aE*jEio)i-.ggsi^ £?i m*i. s*i • quwi^ 




Tt-fam 21GHAI. £71 *!0I£ £ 2Mg § £71 11*1 aSgElft. ID* ST& PblOl 

*oii ?aiss>i!j ?iioii £71 ei» aESEieriEiiisfei i e«k a= 21s iiiss ^ jsradb 

^hssauioi 




22 



a) g2HS!°S feEISS lift* 3E«?E|2| ?i*L . £71 21*1 3E«H|EtS 71SS. tf£ BE1 «3- S 

b) £7| fcEISi! El*l 2E*!EM 11*1. .3*! MS. SSSfe fflxl 01 Si!SPI?lt> lixl dl* 
S£7|:£h 

c) 'S^ajSM jS^SIH : feaSS! fflxl.SE^EIM g£Spm*iv £71 fcEISl! E|x| 3E»a|Ei§ £71 
ttl X| OI«f2h So>7|i?|^- SH71 2h, 3EIH 

:d). aa|S|«S Oil* 2*l#.45g5|7l?l5H, S^EIH £71 Hlxl 9^ «IE12|- feEISS fflxl a 

e*iei# gtfAi7i7i?it^ g^i tisf 5tjei= ?i§ msas srs eisc-i. 

j» mm aoiAi, £7i mxi 01^ 3^71^. tigsj £@ :oi§§k?) : £7i Ei*j :pr% : (b w )m:-sd^t7jmw 
^^.s^i:Pi:r: ■ :;• . / 

«7|A1 x= £71 Elxl 3*9 aiEIOIHv y 0i = £71 tt£S& Elxl 3S«!E12J ai lSSS SIS 

:2!3CI: : . " ' .'. .'' ' 

*|| 19SHH1 2ACHA); ?t' i!S 3p2| £71 Elxl WIS 2 x* S £ ElbK)|>i^ oflS. EIW Oil* 2*|S| OflUXI. 




li^oihsioiA^ 

ai^ipj^'SSfiei £71 2i SE1.»SllEf'2!^e £^.£12; 
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b) ^1 if 0|. ^iif 7HS:^S! SIME} W)0li ^Qlpldf 2L 




Old - - - 



^si tiagipi^ iiiiEiM ?wi^ ^d?rs stmfe as «3££ ©fe *!SEf xi-sei. - 
a-feton sum. #ai . sjoie # su= m msm^iMm§m |||| w] 



^W3d • 

Xfl 28t,H)il SiOjAI, 4jS IgSSS ■&&ffi&WW& SB§I Klxl (HI* 2.M 3d PbK)l 

±m j&mm m\ ei*i .3e*ieh §eihs^ gE+e zt^ ekssi da /-.ssf m ^ 

»Jfe.3»"*S£S:-*l= ifffE} #d : M^M. 

M :30m SttHAI, ^I D^ SSS2J lEISS ^-«2I- S! XH^-S2F gEmS^S; SEHHIAI m 

Eia, 017.1A1 gpivEtyts' feKDiti ,5if4:;f if ft.^CT^ 3if mms-s. *ts are ma M^m . 

fll 28iKHI ±iCHA1, 2f ID S| Oil 4 2» 2d qbK}|*=, 

m a-aprks ^eiss ira se^ie-h <*tm ?ion, #7i dwi sebieim ?fss hei «3 m 
B.as^feEi-s s^iflti- teas slab 

b^^l feEISEl ill?! SE«!E12hjIW 3*4 «|EitHI Elxl 01 3 ID *l ON 

c) aaigsss .§^Eia.:feEisa mn s&mw asspmoi, S7i seisa m*i 2=«iEig #71 

EIXl ORil- 'SsPl^tl S^I2V: Hem 

d) S2l^2i 0«W £*ls'&SS>7l*l$ll, SSEII2 ID*"B*I ^£ *IE)2|- feEISS K|*| 2 

«i 32t«ii sicHAH, ^pi eixi om a^is oesi **m omtm &?\ m m^ ^m w^mmi 

: 601X1 }*k ^i wi . ^.Ei ojin , y'''fe s?i in« iaEejiEiei a* '. : ^si^i 

g!E>;gyrAi'*a. ' ; ' . ...... 

: ^J^l : 

284fM SiGHAI; sZf^SiSSSJ. EIXI (Ml * . 3d-- P dfOlic *B &,II*I Oil* ^hSI OIIUAI. 

" J S: 3 
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C ) m\ mn mmiimM §ei asi*, M asai g!^ s m*i oms atjs^ as 

hi mm sitHAj , .^i. sa&- 6^i,iri*i ; ae^ .g^cP.dioi££i iga« ekw sasts i Ejoiai> 
'mmm&'mi&t- sBmr .pan as . *«sHgEo --.*»hs asanas s^^itvi 



d Ali& 




iaa^isifcr^aaasLK^i erass Mb* da* 

:tisi t>xi ^ ' £d 712b nan 



mwm am 1&i li% as<falsEiws*= iew as at ss2e ; §m iti pit m 

7|/4d7l Sy. ■ - ..... ....... 

:;Mmtfmrmto ^m^m^Msmm mmn= mm m mm^m^ a s«s*stt ■ 

iSl^v^^a^i; ^^:0|^-#i!7|/^d7| " " 

M 39&<HI SitHXl, &7I SEISS TWWlili a 0i^-S3F SE1S3 :S9WAI dfj 

SllF^t^^lWW«^ai^'«&«*-3Wlfe a# 192S::Sfe tfSEf QIS £d7l/^d 

7i sy. 

.sr 374*01 sjbiAiv. zr Jfl$RPMf air abfoi^s, 

a) aaisss .feeisa mn Msmw &tm 9m, &i\ '-ma nsaiEts 2fss tfg iei »^ § 
& d sai tea s oj7i*iir teas sy : 

b) ^i -teasa. iia as^Eia m» a** ms. nm\ essfte mxroi^s adsi7isi*r mxi om 

Sd7l21, 

e) s^sjsk i^i'in sasi mil n^siE-is ggspmsi, .&t\ teass m*i as^Eig #71 
mil oi^i* so pmtr s«i7iah> nan 

d) win m^ SLtrn tsmwm, sssni.g?!. mxi a^.^s *!Ei2i teass mxi a 

£«iEif g#Ai?i7m*r stf7i "ast'-'afcHGte.-s* ^sss sk= in ois...£d7i/4=d7i sy. 

42 

^ifcMftft&MK #7i mxr oiw ad7ite; ci^2i *i*;jDi*«foi m mn-pm^ )f • adSRtfitr 

b ( " - ^7ii.y ?ii ii 2 .awi^. ,.K, l<# dS f jm: «i:§B>3. 
«#^i-;g?i^^ 

aga:oi§. #d7i/^d7i sy; 'V7'" • ' ' : 




3 

la 

ois ^d7i/^d7rsy; 

§^44 

2i}-1S 



-c) #71 ID XI alE^ nF5KHIE11t£ gli: M^i. iil SES! °iB!i S Elxl 01^1 SttSfe 21 ti£ 

w mm awa ,/#7i iia jnsLSH®!^;. uw\ 4?j e^, iei on. s.^ife ,gEjpi3^#3i 

- : J';-. -.-V. v.- •. \.. > v - • 

a^EtijEfia^wM.sioiAi/oife, 

'.UF2h-goi: StH3 i! i'tf °] 29*>7I?I i'2D£K #71 £!3ES .M?? d'SS' 
£^I71?I#'##: SlSfi 7R£r i##7|2K 3EJIL 

m #asia 2i3=a ihih^ss ^aspisifct-^d ass* #7i4i&!si3- eiasa uch^ asi-p 

SI 4BS.KHI SO) Ah #7J *ftH£ ISI S mU=#7l ITIXI SS^Eife Elxl. 2» S# PtlK)l 

i« sisspi soil mxi ssBiai lEissfe mm a= arASsawtF-iiKi u*«3 




an. W\H '0MemM ws0/^m^ eet # 7ras 3js ^gss si&agsf lumsis itw 
■fli : 46trt| ;S{piAi> iiw-.H* ElbWI^, 

a) feasi mn 3e«iei°i #71 e\m asmtm ®& sei i? § 

ro$^>sii^-&3mJm. ssmewaramTim #71 tassEis 3|biew.'<pi 
d) m^m^mi mm zzm &&\?mn, issrn #71 ra« a*,«HL.«*a» tEiss ma 3 

n 504KHI 201 Al. #71 EIX| JO* a#7|£ Q§2J #g OlgsKfl #71 EIXI Om (b"\)g S#S17l?lt^ 
OtflAi #71 IDxl m miQill, y <u fe #71 ftfefeg El XI SEffllBISJ 211 TOSS Sfe 

- - _- ...,.. ,..„ .. .... - lg 




ft) #7l E^ iiiS : SSf°|. #71 W lEt#S ;§E1 Sjei^S #15J3v 

24^19 



^2001^0099764 





•£S*.*3whji ; &7i sfetf §d aim Aiigg - sens -awaK #7|\jsmei- woi± ±eiioi 

:• in- r— i i— nu it. ' ' ' " " : - ' " ' 



t).M'\9m-M iss iishirai Wis^ ^^^aaal^tK^^F^ 2!se£ irate ijse 



A^A|*g 

^is^tHi WiMi s£«iEiS sa*f. ffisi a«- eft} crarai 

§fe at gas*? Aia-Aiis. 

«1. 57tHHI StOtA). ^71 El* SEiMS ^sffl-, S! CH^-#2h SETOIAI >Hej 

El 2, 017|A1 mmwmg gOItt ©SMS 7WI= a# S1= gfS^ ?a Wi! AIM- 

31 55*}(HI SiCHAI, 2j- SI xl Oil* EIHrai^£, 

a) feEISi! 21*1 2S*!Ei2| o5<m# o|j L a^, mn Ell 71^1! tig 1E1 ©3 g 

s dsai-^eis sh7i?i^ fceis ^y2K 

b) &7I fcEISS El xl SE^EM El*] 3*J! ^2 «jE10ll E|x| 01^1 St»'W*l# IB* 01^ 

c) a^4H£ iS^a. -teEisg Elxl SE^EIS iSSSPISISII, £71 feEISS Elxl 3E«!E11 #71 

•,d).a-3ttsise eixi mm 9.7m ismmzm. sSi eixi 3^ «ieisf feEiss mxi a 
EaijEi § ispm ?i?m @5,^i tiss stmfe as « a .22 sm ^& siJ aim-ai^i . 

>«i s9®M„atH^, 'ma :qm Emsj 4« oigsioi #71 ei*i 01 (b'")! s4!*RH!i« 

017IAI : :xM 4 V 7| Six] §4" Mi ffllEIOIIlv y ! "= ^71 Ilxl 3E«!E{°! a* 




Hi m'&'¥*- 
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